Primary structures of alcohol and aldehyde dehydrogenase genes of Entamoeba histolytica.
Ethanol is the major metabolic product of glucose fermentation by the protozoan parasite E. histolytica under the anaerobic conditions found in the lumen of the colon. With the goal of finding new targets for anti-amebic drugs, the E. histolytica NADP(+)-dependent alcohol dehydrogenase gene (EhADH1; EC 1.1.1.2) and an aldehyde dehydrogenase gene (EhALDH1; EC 1.3.2) were cloned. The EhADH1 alcohol dehydrogenase gene encoded -39 kDa protein with 62 and 60% amino acid identities, respectively, with NADP(+)-dependent alcohol dehydrogenases of anaerobic bacteria Thermoanaerobium brockii and Clostridia beijerinckii. In contrast, EhADH1 showed a 15% amino acid identity with the closest human alcohol dehydrogenase. An EhADH1-glutathione-S-transferase fusion protein showed the expected NADP(+)-dependent alcohol dehydrogenase and NADPH-dependent acetaldehyde reductase activities. The enzymatic activities of the EhADH1 fusion protein were inhibited by pyrazole and 4-methyl pyrazole. The E. histolytica aldehyde dehydrogenase EhALDH1 gene encoded a 60 kDa protein, which showed a 36% amino acid identity over a 451 amino acid overlap with the human stomach aldehyde dehydrogenase (ALDH3).